DNA-based immunization.
Over the past 2 years the principle of nucleic acid immunization has been demonstrated in several different animal models. Each of these was based on direct gene transfer using plasmid DNA into one or more tissues, with skeletal muscle being the preferred target. The expression vectors used to date have encoded antigens from several different viruses as well as a tumor-specific protein, an MHC class I molecule and a parasite antigen. It is clear that the induction of a broad range of immune responses is possible with DNA-based immunization, including the ability to confer protection against viral or parasitic challenge. In some cases, the immune response is superior to that obtained with traditional recombinant protein vaccination. For example, in the case of hepatitis B surface antigen, antibody appears earlier and levels rise more quickly with DNA-based than with recombinant protein vaccination (Davis et al., 1994). Despite the very promising beginning of this new approach, many issues remain to be examined before application to humans, especially those concerned with safety. In the meantime however, DNA-based immunization offers an extremely powerful tool for molecular immunologists to study the immune system and with which to develop new vaccines and other immunotherapeutic approaches. One can easily and rapidly clone and modify genes in plasmid DNA expression vectors, allowing many new constructs to be produced and tested in a short period of time which can be on the order of weeks. In contrast, the preparation of viral vectors, or the production and purification of recombinant proteins from bacteria, yeast or stably transfected mammalian cell lines, can easily take months to develop. The DNA-mediated induction of an immune response to a protein produced in situ has therefore initiated a new era of vaccine research. There is now the possibility to dramatically modify the way one approaches prophylactic vaccination, and as a consequence public health care can potentially be improved in a highly cost-effective manner.